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(54) Vehicular headlamp 

(57) A vehicular headlamp (400) for emitting light to- 
ward a predetermined emitting direction, includes: aplu- 
rality of semiconductor light emitting devices (102a, 
102b,102c,102d,102e) that are substantially aligned by 
aligning with their one sides with a predetermined 
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straight line; and an optical component (1 04), having an 
optical center (F) on the predetermined straight line, for 
irradiating light emitted by the semiconductor light emit- 
ting devices (102a,102b l 102c,102d,102e) toward the 
predetermined emitting direction. 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] The present invention relates to a vehicular 
headlamp. More particularly, the present invention re- 
lates to a vehicular headlamp for emitting light toward a 
predetermined emitting direction. 

Description of the Related Art 

[0002] A vehicular headlamp including, for example, 
regular headlamp, fog lamp and cornering lamp for au- 
tomobiles, trains, motorcycles orthe like is used to emit 
light ahead of an automobile and has to distribute the 
emitted light in a desired distribution pattern with high 
precision from safety reasons . That light distribution pat- 
tern is formed by means of an optical system using a 
reflecting mirror, a lens orthe like, as disclosed, for ex- 
ample in Japanese Patent Application Publication (Laid- 
Open) No. 6-89601, at pages 3-7 and Figs. 1-14. In re- 
cent years, the use of a semiconductor light emitting de- 
vice in the vehicular headlamp has been discussed. 
[0003] In order to obtain sufficient light amount in the 
vehicular headlamp, a method has been discussed in 
which a plurality of semiconductor light emitting devices 
are used, in this case, however optical design may be- 
come more complicated, resulting in difficulty in forma- 
tion of an appropriate light distribution pattern. 

SUMMARY OF THE INVENTION 

[0004] Therefore, it is an object of the present inven- 
tion to provide a vehicular headlamp, which is capable 
of overcoming the above drawbacks accompanying the 
conventional art. The above and other obj ects can be 
achieved by combinations described in the independent 
claims. The dependent claims define further advanta- 
geous and exemplary combinations of the present in- 
vention. 

[0005] According to the first aspect of the present in- 
vention, a vehicular headlamp for emitting light toward 
a predetermined emitting direction, comprises: a plural- 
ity of semiconductor light emitting devices that are sub- 
stantially aligned by aligning their one sides with a pre- 
determined straight line; and an optical component, hav- 
ing an optical center on the predetermined straight line, 
operable to irradiate light emitted by the plurality of sem- 
iconductor light emitting devices toward the emitting di- 
rection. 

[0006] The vehicular headlamp may emit the light 
ahead of an automobile, for example, the plurality of 
semiconductor light emitting devices may be aligned in 
an substantially left-right direction of the automobile by 
aligning the sides with the straight line that extends in 
the substantially left-right direction of the automobile, 



and the optical component may form at least a part of a 
cut line that defines a boundary between a bright region 
and a dark region in a light distribution pattern of the 
vehicular headlamp based on the light emitted by the 

5 semiconductor light emitting devices fromportions near 
the sides aligned with the straight line. 
[0007] The vehicular headlamp may further comprise 
an attachment member having a straight side, wherein 
each of the plurality of semiconductor light emitting de- 

10 vices has a locking portion provided at a position away 
from a corresponding one of the sides to be aligned with 
the straight line by a predetermined distance, for indi- 
cating a reference position of the semiconductor light 
emitting device, and is attached by locking the locking 

is portion to the straight side of the attachment member. 
[0008] The vehicular headlamp may further comprise 
a locking member operable to lock each of the sides of 
the plurality of semiconductor light emitting devices. 
[0009] The summary of the invention does not neces- 

20 sarily describe all necessary features of the present in- 
vention. The present invention may also be a sub-com- 
bination of thefeatures described above, The above and 
other features and advantages of the present invention 
will become more apparent from the following descrip- 

25 tion of the embodiments taken in conjunction with the 
accompanying drawings. 

[001 0] For example, the vehicular headlamp to which 
the present invention is applied, may include, but not 
limited to, regular headlamp, fog lamp and cornering 
30 lamp for automobiles, trains, motorcycles or the like. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] Fig. 1 illustrates an exemplary structure of au 
35 automotive lamp according to the present invention. 
[0012] Fig. 2 is a perspective view of an exemplary 
light source. 

[0013] Fig. 3 is a cross-sectional view of the light 
source shown in Fig. 2. 
40 [0014] Fig. 4 is a perspective view of an exemplary 
light source. 

[0015] Fig. 5 is top and side views of a semiconductor 
light emitting device. 

[0016] Fig. 6 is a conceptual diagram of an exemplary 
45 ijght distribution pattern. 

[0017] Fig. 7 illustrates the detailed structure of an- 
other exemplary light source. 
[0018] Fig. 8 is a top view of still another exemplary 
light source. 

so [0019] Fig. 9 is a cross-sectional view of the light 
source shown in Fig. 8. 

[0020] Fig. 1 0 is a perspective view of another exem- 
plary light source unit. 

[0021] Fig. 11 is a cross -sectional view of the light 
55 source unit shown in Fig. 10. 

[0022] Fig. 1 2 is a cross-sectional view of another ex- 
emplary light source unit taken along a B-B vertical 
plane. 
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[0023] Fig. 13 is a cross-sectional view of the light 
source unit shown in Fig. 12, taken along an A-A hori- 
zontal plane. 

DETAILED DESCRIPTION OF THE INVENTION 

[0024] The invention will now be described based on 
the preferred embodiments, which do not intend to limit 
the scope of the present Invention, but exemplify the in- 
vention. All of the features and the combinations thereof 
described in the embodiment are not necessarily essen- 
tial to the invention. 

[0025] Fig. 1 illustrates an exemplary structure of an 
automotive lamp 400 as an example of the vehicular 
lamp according to an embodiment of the present inven- 
tion. The automotive lamp 400 is a vehicular headlamp 
for emitting a low beam that emits light toward a prede- 
termined emitting direction ahead of an automobile. The 
automotive lamp 400 of this example aims to clearly 
form a cut line that defines a boundary between a bright 
region and a dark region in a light distribution pattern of 
the vehicular headlamp. The automotive lamp 400 ac- 
commodates a plurality of light source units 100 sub- 
stantially aligned in a row within a lamp chamber formed 
by a transparent cover 402 and a lamp body 404. 
[0026] Those light source units 1 00 have the same or 
similar structure. The light source units 1 00 are accom- 
modated in the lamp chamber in such a manner those 
optical axes are at a downward angle of about 0.3° to 
about 0.6° with respect to the front-rear direction (or 
lengthwise direction) of the automobile when the auto- 
motive lamp 400 is mounted on the body of the automo- 
bile. The automotive lamp 400 forms a predetermined 
light distribution pattern by emitting light ahead of the 
automobile based on the light emitted by those light 
source units 1 00. The automotive lamp 400 may include 
a plurality of light source units 100 respectively having 
different light distribution characteristics. 
[0027] Figs. 2 and 3 illustrate an exemplary structure 
of the iight source unit 100. Fig. 2 is a perspective view 
of the light source unit 1 00, while Fig. 3 is a cross-sec- 
tional view thereof cut along a vertical plane parallel to 
the front-rear direction of the automobile. The iight 
source unit 1 00 of this example is a projector-type light 
source unit for emitting iight generated by a iight source 
1 20 ahead by means of a lens 1 04, and includes a sup- 
porting member 110, a light blocking member 112, the 
light source 1 20 and the lens 1 04. 
[0028] The supporting member 110 is a plate-like 
member that supports the bottom surface of the light 
source 1 20 on its surface facing ahead of the automobile 
so as to fix the light source 1 20, so that the light source 
1 20 is allowed to emit light ahead of the automobile. In 
this example, the supporting member 110 is arranged 
to stand vertically. Thus, the supporting member 1 1 0 has 
afunction of a heatsinkthat radiates heat generated by 
the light source 120. In this manner it is possible to pre- 
vent reduction of iight intensity of the light source 120 



caused by the generated heat. 
[0029] The light blocking member 112 is a plate-like 
member provided to be opposed to the surface of the 
supporting member 110 with a part of the light source 

5 1 20 sandwiched therebetween, and blocks a part of light 
generated by the light source 120 by covering the part 
of the light source 120 from the automobile-front side of 
the light source 120, that is a closer side to the front of 
the automobile. 

10 [0030] In this example : the light blocking member 1 1 2 
blocks a part of the light generated by the light source 
1 20 at its upper edge : thereby defining a boundary be- 
tween a bright region and a dark region of light incident 
on the lens 1 04 based on the shape of the upper edge 

15 projected straight ahead of the upper edge. That pro- 
jected shape of the upper edge is in form of a straight 
line extending in the substantially left-right direction of 
the automobile. That projected shape may be a shape 
with both ends turned down. In this example, the shape 

20 of the light blocking member 112 seen from above is 
such a shape that the light blocking member 1 1 2 cross- 
es the light source unit 100 along the substantially left- 
right direction of the automobile while being curved 
backward at its center. 

25 [Q031 ] In this example, the lower end of the iight block- 
ing member 112 is connected to the lower end of the 
supporting member 110, as shown in Fig. 2, and they 
are formed integrally with each other. Therefore, the 
light blocking member 112 receives heat generated by 

30 the light source 120 from the supporting member 110. 
In this manner, the light blocking member 112 has a 
function of a heat sink for radiating that heat. 
[0032] The light source 120 includes an attachment 
member 1 1 4 and a plurality of semiconductor light emit- 

35 ting devices 102a-1 02e substantially aligned by the at- 
tachment member 114. The semiconductor Sight emit- 
ting devices 1 02a-1 02e may be arranged in the substan- 
tially transverse direction of the automobile by aligning 
sides at the lower end thereof with a virtual straight line 

40 116 that extends in the substantially left-right direction 
of the automobile substantially along the upper edge of 
the light blocking member 112. 
[0033] The lens 104 is an exemplary optical compo- 
nent provided commonly to a plurality of semiconductor 

45 yght emitting devices 102a-102e. The lens 104 is ar- 
ranged on the automotive-front side of the semiconduc- 
tor light emitting devices 1 02a-102e, and transmits light 
emitted by those semiconductor light emitting devices 
1 02a- 1 02e, thereby irradiating that lighttoward the emit- 

50 ting direction ahead of the automobile. 

[0034] The lens 1 04 has an bptical center F, that is a 
focus, a reference point in optical design or the like, on 
the straight line 116. In this example, the lens 104 has 
the optical center F on the intersection of X-axis extend- 

55 ing on the straight line 1 1 6 in substantially the left-right 
direction of the automobile and Y-axis that passes 
through the center of one side at the lower end of the 
semiconductor light emitting device 102c and extends 
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vertically. In this case, the lens 104 projects a clear 
boundary between a bright region and a dark region that 
corresponds to the straight line 1 1 6 ahead. The lens 1 04 
forms at least a part of a cut line in a light distribution 
pattern of the automotive lamp 400 (see Fig. 1) based 
on light emitted from portions of the semiconductor light 
emitting devices 1 02a- 1 02e near the sides at the lower 
ends thereof aligned with the straight line 116, for ex- 
ample. According to this example, the automotive lamp 
400 can form the clear cut line. 
[0035] The lens 104 may have its optical center F in 
a predetermined area on the straight line 116 that is de- 
termined to correspond to the precision required for for- 
mation of the cut line. For example, the lens 104 may 
have its optical center F on a position near the upper 
edge of the light blocking member 11 2, that is positioned 
substantially on the straight line 116. 
[0036] Figs. 4 and 5 illustrate the structure of an ex- 
emplary light source 120 in detail. Fig. 4 is a perspective 
view of the light source 1 20, while Figs. 5 is top and side 
views of the semiconductor light emitting device 102 in- 
cluded in the light source 120. The light source 120 of 
this example is a linear light source that extends in the 
substantially left-right direction of the automobile and in- 
cludes a plurality of semiconductor light emitting devices 
1 02a-1 02e, a substrate 1 06, a light transmitting member 
108 and an attachment member 114. In this example, 
the light source 1 20 is attached to the supporting mem- 
ber 110 (see Fig. 2) in such a manner that the side 210 
of each semiconductor light emitting device 102, ex- 
tending in the direction in which the semiconductor light 
emitting devices 1 02a-1 02e are aligned, is positioned at 
the lower end of that semiconductor light emitting device 
102. 

[0037] Alternatively, the light source 102 may be at- 
tached to the supporting member 1 1 0 in such a manner 
that the aforementioned side 21 0 is positioned at the up- 
per end of the semiconductor light emitting device 1 02. 
In this case, it is preferable that the lens 104 (see Fig. 
2) have its optical center F (see Fig. 2) on a virtual 
straight line 1 1 8 on the su rf ace 202 of the semiconductor 
light emitting device 1 02, which contains a side 214 that 
is an opposite side to the side 21 0. 
[0038] A plurality of semiconductor light emitting de- 
vices 1 02a-102e are light emitting diodes, for example, 
and are substantially aligned in a predetermined align- 
ing direction at approximately constant intervals on the 
substrate 106. Each of the semiconductor light emitting 
devices 102a-102e irradiates phosphors (not shown) 
provided on its surface with ultraviolet light so as to 
cause the phosphors to generate white light, for exam- 
ple. Alternatively, the semiconductor light emitting de- 
vice may irradiate the phosphors with blue light so as to 
cause the phosphors to emit yellow light that is light of 
a complementary color of blue. In this case, the light 
source 120 emits white light based on the blue light and 
the yellow light respectively emitted by the semiconduc- 
tor light emitting device and the phosphors. 



[0039] In this example, each of a plurality of semicon- 
ductor light emitting devices 102a-102e has a positive 
electrode 122 and a negative electrode 124 on its sur- 
face. The positive electrode 1 22 and the negative elec- 

5 trode 124 are provided to correspond to a P-type sem- 
iconductor layer and an N-type semiconductor layer 
(both not shown) in the semiconductor light emitting de- 
vice 102, respectively, and receive power for generating 
light. The positive electrode 122 and the negative elec- 

10 trode 1 24 may be provided near aside substantially per- 
pendicular to the aligning direction in which a plurality 
of semiconductor light emitting devices 102a-102e are 
arranged. In this case, the effect of the shape of the pos- 
itive electrode 122 or negative electrode 124 on the for- 

*s mation of the cut line can be reduced. 

[0040] Moreover, apluralityof semiconductor light 
emitting devices 102a-102e may be electrically con- 
nected in series by wirings (not shown) provided in the 
light source 1 20. In this case, the current flowing through 

20 the semiconductor light emitting devices 1 02a-1 02e can 
be made uniform. Alternatively, the semiconductor light 
emitting devices 102a-102e may be electrically con- 
nected in parallel. In this case, the voltage to be supplied 
to the light source can be reduced. 

25 [0041] The substrate 106 fixes the semiconductor 
light emitting devices 102a-102e and the attachment 
member 114 that are placed on its upper surface. The 
light transmitting member 108 is formed from material 
that can transmit light emitted by the semicond uctor light 

30 emitting device 102, such as transparent resin, and 
seals a plurality of semiconductor light emitting devices 
1 02a-102e by being formed to be opposed to the sub- 
strate 106 with those semiconductor light emitting de- 
vices 1 02a-1 02e and the attachment member 1 1 4 sand- 

35 wiched therebetween. 

[0042] The attachment member 114 is a plate-like 
member having a straight side 21 2. The side 2 1 2 is sub- 
stantially parallel to the virtual straight line 116 contain- 
ing the optical center F of the lens 1 04 and is used for 

40 defining positions at which a plurality of semiconductor 
light emitting devices 1 02a- 1 02e are to be attached, re- 
spectively. 

[0043] The semiconductor light emitting devices 
102a-102e are described in more detail, below. As 

45 shown in Fig. 5, each of the semiconductor light emitting 
devices 102a-102e has a locking portion 204 provided 
at a position away from the side 21 0 by a predetermined 
distance d, for indicating a reference position of that 
semiconductor light emitting device. The side 210 is a 

50 side to be aligned with the straight line 116. 

[0044] The semiconductor light emitting devices 
1 02a- 1 02e are attached by locking the locking portions 
204 thereof to the side 212 of the attachment member 
114, respectively. In this manner, a plurality of semicon- 

55 ductor light emitting devices 102a-102e are arranged 
with their sides 210 precisely aligned with the straight 
line 116. Thus, according to this example, it is possible 
to attach a plurality of semiconductor light emitting de- 
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vices 102a-102e with high precision. Moreover, this al- 
lows the automotive lamp 400 (see Fig. 1) to form the 
clear cut line. 

[0045] In this example, the locking portion 204 is a 
step in which a boundary between a higher portion and 5 
a lower portion is substantially parallel to the side 210, 
and is formed by a projection 208 provided on the back 
surface of the semiconductor light emitting device 102. 
In addition, the position away from the side 210 by the 
distance d, at which the locking portion 204 is to be pro- 
vided, is a position away from the side face of the sem- 
iconductor light emitting device 102 containing the side 
210 by the distance d, as shown in Fig. 5. 
[0046] The protrusion 208 of the semiconductor light 
emitting device 1 02 is formed by etching a region of the 
back surface of the semiconductor light emitting device 
1 02 other than the region in which the protrusion 208 is 
to be formed. In this case, the locking portion 204 can 
be formed with high precision. Therefore, it is possible 
to attach a plurality of light emitting devices 1 02a-102e 
with high precision. 

[0047] Alternatively, the protrusion 208 may be 
formed by deposition of metal on the back surface of the 
semiconductor light emitting device 102 or by bonding 
a member of other semiconductor material on the back 
surface of the semiconductor light emitting device 1 02. 
In these cases, it is also possible to form the locking 
portion 204 with high precision. 
[0048] Fig. 6 is a conceptual diagram of an exemplary 
light distribution pattern 302 formed by the light source 
unit 1 00. The light distribution pattern 302 is a light dis- 
tribution pattern of a low beam formed on a virtual ver- 
tical screen arranged at a position 25 meters ahead of 
the light source unit 100. 

[0049] According to this example, the lens 1 04 forms 
the light distribution pattern 302 having a predetermined 
shape by projecting light emitted by a plurality of semi- 
conductor light emitting devices 1 02a-1 02e (see Fig. 2) 
onto the virtual vertical screen. The lens 1 04 forms a cut 
line in the light distribution pattern 302 based on the 
shape of the upper edge of the light blocking member 
112 (see Fig. 2). For example, the lens 104 irradiates 
light emitted by the semiconductor light emitting device 
1 02c to a region 304 that is a part of the light distribution 
pattern 302. in this case, the iens 1 04 may form a bound- 
ary 306 of the region 304 on the cut line in the light dis- 
tribution pattern 302 in accordance with the side at the 
lower end of the semiconductor light emitting device 
1 02c that is placed on the virtual straight line 1 1 6 to be 
aligned with the line 116. 

[0050] As described referring to Fig. 2, the lens 104 
has its optical center F on the straight line 116. In this 
case, the lens 104 clearly projects the boundary 306 to 
a region near the hot zone around the center of the light 
distribution pattern 302. Thus, it is possible to clearly 
form the cut line of the light distribution pattern 302. 
[0051] The lens 104 may form a portion of the cut line 
in the light distribution pattern 302 ; otherthan the bound- 



ary 306, in accordance with the sides at the lower ends 
of the semiconductor light emitting devices 1 02a ; 1 02b, 
102d and 102e, for example. In this case, it is possible 
to clearly form the cut line in the light distribution pattern 
302 because those sides are positioned in a focal plane 
of the lens 104. 

[0052] In an alternative example, the automotive lamp 
400 (see Fig. 1) may form the light distribution pattern 
302 based on light generated by a plurality of light 
source units 100 respectively having different light dis- 
tribution characteristics. In this case, each of those light 
source units 100 may irradiate a region that is a part of 
the light distribution pattern 302 with light. 
[0053] Fig. 7 illustrates details of the structure of an- 
other exemplary light source 120. In this example, the 
substrate 106 is used as a locking member for locking 
a plurality of semiconductor light emitting devices 1 02a- 
102e. The substrate 106 has a locking portion 206 on 
its upper surface, which protrudes in a direction perpen- 
dicular to the upper surface of the substrate 106 and 
locks one side of each of the semiconductor light emit- 
ting devices 102a-1 02e at the locking portion 206. 
[0054] Alsoin thisexample,thesemiconductorlight- 
emitting devices 102a-102e are arranged in such a 
manner that one sides 21 0 thereof are aligned with the 
virtual straight line 116. Therefore, according to this ex- 
ample, it is possible to attach a plurality of semiconduc- 
tor light emitting devices 102a-102e with high precision. 
Moreover, this allows the automotive lamp 400 (see Fig. 
1) to form the clear cut line. Except for the above, the 
components in Fig. 7 labeled with the same reference 
numerals as those in Fig. 4 have the same or similar 
functions as/to the components in Fig. 4 and therefore 
the description thereof is omitted. 
[0055] Figs. 8 and 9 illustrate details of the structure 
of still another exemplary light source 120. Fig. 8 is a 
top view of the light source 1 20, while Fig. 9 is a cross- 
sectional view thereof taken along line A-A in Fig. 8. In 
this example, the semiconductor light emitting devices 
1 02a-1 02e have the same or similar functions as those 
described referring to Fig. 5. 

[0056] In this example, the substrate 1 06 is a disc-like 
substrate. The attachment member 114 has a side 212 
that is provided away from the virtual straight line 116 
containing a diameter of a circle formed by the circum- 
ference of the upper surface of the substrate 106 to be 
parallel to the straight line 116. The attachment member 
114 locks the locking portions 204 (see Fig. 5) of the 
semiconductor light emitting devices 102a-102e at the 
side 212. In this manner, the attachment member 114 
holds the sides 210 of the semiconductor light emitting 
devices 1 02a-1 02e at positions where the sides 21 0 are 
aligned with the straight line 116. In this case, it is also 
possible to attach a plurality of semiconductor light emit- 
ting devices 102a-102e with high precision. The semi- 
conductor light emitting devices 102a-102e are sub- 
stantially aligned with their sides 210 aligned with re- 
spect to the straight line 116. 



15 



20 



25 



30 



35 



40 



45 



50 



5 



9 



EP1 447 617 A2 



10 



[0057] The light transmitting member 1 08 has an ap- 
proximately hemispherical shape having its center at the 
center 0 of the aforementioned circle. The side 210 of 
one of the semiconductor light emitting devices 102a- 
1 02e positioned at the center of them, i.e. , the semicon- 
ductor light emitting device 1 02c is placed on the center 
O of the aforementioned circle. In this case, the semi- 
conductor light emitting device 1 02c irradiates light from 
a portion nearthe side 21 0 at such an angle with respect 
to the surface of the light transmitting member 1 08 that 
total reflection of that light does not occur. Therefore, 
the light transmitting member 1 08 can irradiate the light 
emitted by the semiconductor light emitting device 1 02 
to the outside efficiently. Except for the above, the com- 
ponents in Figs. 8 and 9 having the same reference nu- 
merals as those in Fig. 4 have the same or similar func- 
tions as/to the components in Fig. 4 and therefore the 
description thereof is omitted. 
[0058] In an alternative example, the substrate 106 
may have the locking portion 206 as is the case with the 
substrate 106 described referring to Fig. 7. In this case, 
it is possible to precisely attach the semiconductor light 
emitting devices 102a-102e without the attachment 
member 114. 

[0059] Figs. 10 and 11 illustrate the structure of an- 
other exemplary light source unit 100. Fig. 10 is a per- 
spective view of the light source unit 100, while Fig. 11 
is a cross-sectional view thereof taken along a vertical 
place parallel to the front-rear direction of the automo- 
bile. In this example, the light source unit 100 makes 
light emitted by a plurality of semiconductor light emit- 
ting devices 1 02a-1 02e incident directly on the lens 1 04 
without using the light blocking member 1 1 2 (see Fig. 2) . 
[0060] The light source 120 has the same or similar 
function as/to that shown in Figs. 8 and 9. A plurality of 
semiconductor light emitting devices 102a-102e are 
fixed on the substrate 106 in such a manner their sides 
210 aligned with the virtual line 116 are positioned at the 
lower ends. The light source 1 20 may have the same or 
similar function and structure as/to the light source 120 
shown in Fig. 7. 

[0061] The lens 104 has its optical center F on the 
side 210 of the semiconductor light emitting device 
102c. In this example, the lens 104 has its optical center 
F on the intersection of X-axis extending on the straight 
line 116 in the left-right direction of the automobile and 
Y-axis passingthrough the center of the side at the lower 
end of the semiconductor light emitting device 1 02c and 
extending vertically, in this case, the lens 104 forms at 
least a part of the cut line in the light distribution pattern 
by projecting an image of a portion near that side 210. 
[0062] The light source unit 1 00 of this example forms 
a light distribution pattern that is similar to at least a part 
of the light distribution pattern 302 shown in Fig. 6. The 
lens 104 irradiates light emitted by the semiconductor 
light emitting device 102c to a region 304 that is a part 
of the light distribution pattern 302. In this case, the lens 
1 04 forms a boundary 306 of the region 304 on the cut 



line in the light distribution pattern 302 in accordance 
with the side 21 0 of the semiconductor light emitting de- 
vice 1 02c. The lens 1 04 may form the boundary 306 by 
projecting the light emitted from an end face of the sem- 
5 iconductor light emitting device 1 02c which contains the 
side 210. 

[0063] According to this example, it is possible to form 
an appropriate light distribution pattern. The automotive 
lamp 400 (see Fig. 1) may form the light distribution pat- 

10 tern 302 based on light generated by a plurality of light 
source units 100 respectively having different light dis- 
tribution characteristics. Except for the above, the com- 
ponents in Figs. 10 and 11 labeled with the same refer- 
ence numerals as those in Figs. 2 and 3 have the same 

15 or similar functions as the components in Figs. 2 and 3 
and therefore the description thereof is omitted. 
[0064] Figs. 12 and 13 illustrate the structure of an- 
other exemplary light source unit 100. Figs. 12 and 13 
are cross-sectional views of the light source unit 1 00 tak- 

20 en along a B-B vertical plane and an A-A horizontal 
plane, respectively. The light source unit 1 00 of this ex- 
ample is a projector-type lightsource unit that emits light 
reflected and converged at a position near the optical 
axis, ahead via a lens. The light source unit 1 00 includes 

25 a supporting member 31 6, a light source 1 20, a reflect- 
ing mirror 31 8, a lens 1 04 and another reflecting mirror 
314. 

[0065] The supporting member 116 is a plate-like 
member having an upper surface arranged substantially 

30 horizontally, and fixes the bottom surface of the light 
source 120 placed on the upper surface thereof. The 
light source 120 includes a plurality of semiconductor 
light emitting devices 1 02a-1 02e and is fixed on the up- 
per surface of the supporting member 116 to face up. 

35 The light source 1 20 has the same or similarfunction as 
the light source 1 20 described referring to in Fig. 4 or 7. 
The semiconductor light emitting devices 102a-102e 
are substantially aligned by aligning the sides at front 
ends thereof with the virtual straight line 1 1 6 extending 

40 in the substantially left-right direction of the automobile. 
The light source 1 20 may have the same or similar func- 
tion as the light source 120 shown in Figs. 8 and 9. 
[0066] The reflecting mirror 31 8 reflects light at its up- 
per surface that is arranged substantially horizontally, 

45 and is provided between the front end of the supporting 
member 31 6 and the lens 1 04. The reflecting mirror 31 8 
may be provided in a plane substantially containing a 
plurality of semiconductor light emitting devices 102a- 
102e. In this case, light generated by the light source 

50 120 can be made incident on the lens 104 efficiently. 
Moreover, the front edge of the reflecting mirror 31 8 has 
a substantially straight shape that extends in the sub- 
stantially left-right direction of the automobile. This front 
edge of the reflecting mirror 318 may have a shape in 

55 accordance with the cut line to be formed, such as a 
shape with both ends turned down. 
[0067] The lens 104 is provided on the automobile- 
front side of the reflecting mirrors 31 8 and 31 4 and trans- 
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mits light reflected by the reflecting mirror 31 8 or 31 4 to 
direct that light toward the emitting direction ahead of 
the automobile. In this example, the lens 1 04 has afocus 
nearthefront edge of the reflecting mirror31 8 and forms 
at least a part of the light distribution pattern of the au- 5 
tomotive lamp 400 (see Fig. 1) by projecting an image 
of a focal plane containing the focus of the lens 104 
ahead of the automobile. In this case, the lens 1 04 forms 
at least a part of the cut line in the light distribution pat- 
tern of the automotive lamp 400 based on the shape of 
the front edge of the reflecting mirror 318. 
[0068] The reflecting mirror 314 is an exemplary op- 
tical component provided commonly to a plurality of 
semiconductor light emitting diodes 102a-102e and is 
arranged to surround the light source 120 from behind, 
above and sides of the light source 120. In this manner, 
the reflecting mirror 314 reflects light generated by the 
light source 120 ahead, thereby making that light inci- 
dent on the lens 1 04 and then making the iens 104 irra- 
diate that light toward the emitting direction. Thus, the 
reflecting mirror 31 4 irradiates light emitted by a plurality 
of semiconductor light emitting devices 102a-102e to- 
ward the emitting direction. 

[0069] In this example, at least a part of the reflecting 
mirror 314 has an approximately spheroidal shape 
formed by a combined elliptical plane, for example. This 
approximately spheroidal shape is set in such a manner 
that a cross section thereof containing the optical axis 
of the light source unit 100 forms at least a part of an 
approximately elliptical shape. The eccentricity of that 
approximately elliptical shape is set to gradually in- 
crease from that in the vertical cross section to that in 
the horizontal cross section. In addition, the light source 
unit 100 has the optical axis that runs approximately 
through the center of the lens 104 to go ahead of the 
automobile. 

[0070] The approximately spheroidal part of the re- 
flecting mirror 314 has a focus F1 , that is an exemplary 
optical center, on the straight line 116 and a focus F2 
near the front end of the reflecting mirror 318. in this 
example, that approximately spheroidal part has the fo- 
cus F1 on the intersection of X-axis extending on the 
straight iine 116 along the left-right direction of the au- 
tomobile and Y-axis passing through the center of the 
side at the front end of the semiconductor light emitting 
device 102c and extending vertically. In this case, that 
approximately spheroidal part converges at least most 
of the Sight generated by the light source 120 at a posi- 
tion near the front edge of the reflecting mirror 31 8. 
[0071] In this case, a clear boundary between a bright 
region and a dark region base on the shape of the front 
edge of the reflectingmlrror 31 8 is formednear that front 
edge. Therefore, the lens 1 04 having its focus near that 
front edge of the ref lecting mirror 318 can irradiate light 
having the clear boundary between the bright and dark 
regions to a region near the cut line in the light distribu- 
tion pattern. Thus ; according to this example, it is pos- 
sible to appropriately form the light distribution pattern 



having the clear cut line. 

[0072] Moreover, the approximately spheroidal part of 
the reflecting mirror 31 4 may have the optical center on 
the straight iine 1 1 6 on which the front ends of the sem- 
iconductor light emitting devices 102a-102e are aligned 
and placed. In this case, that approximately spheroidal 
part makes at least most of the light emitted by the sem- 
iconductor light emitting devices 1 02a-1 02e incident di- 
rectly on the lens 104 without making it incident on the 
ref lectingmirror 31 8. Therefore, it is possible to irradiate 
the region near the cut line with light more appropriately. 
[0073] Alternatively, the reflecting mirror 31 4 may be 
a parabolic reflecting mirror having its focus near the 
straight line 116. In this case, the light source unit 100 
may be a parabolic light source unit that emits light 
ahead by using a parabolic reflecting mirror. Such a light 
source unit 1 00 has a transparent cover in place of the 
lens 1 04, for example. In this case, the light source unit 
1 00 can emit light controlled with high precision ahead. 
[0074] As is apparent from the above description, ac- 
cording to the present invention, it is possible to appro- 
priately form a light distribution pattern. 
[0075] Although the present invention has been de- 
scribed by way of exemplary embodiments, it should be 
understood that those skilled in the art might make many 
changes and substitutions without departing from the 
scope of the present invention which is defined by the 
appended claims. 
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Claims 



A vehicular headlamp for emitting lighttoward a pre- 
determined emitting direction, comprising: 



35 



a plurality of semiconductor light emitting de- 
vices that are substantially aligned by aligning 
their one sides with a predetermined straight 
line; and 

40 an optical component, having an optical center 

on said predetermined straight line, operable to 
irradiate light emitted by said plurality of semi- 
conductor light emitting devices toward said 
emitting direction. 

45 

2. A vehicular headlamp as claimed in claim 1 , where- 
in said vehicular headlamp emits said light ahead 
of an automobile, 

said plurality of semiconductor light emitting 
50 devices are aligned in an substantially left-right di- 
rection of the automobile by aligning said sides with 
said straight iine that extends in said substantially 
left-right direction of the automobile, and 

said optical component forms at least a part 
55 of a cut line that defines a boundary between a 
bright region and a dark region in a light distribution 
pattern of said vehicular headlamp based on said 
light emitted by said semiconductor light emitting 
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devices from portions near said sides aligned with 
said straight line. 

A vehicular headlamp as claimed in claim 1 or 2, 
further comprising an attachment member having a 5 
straight side, wherein 

each of said plurality of semiconductor light 
emitting devices has a locking portion provided at a 
position away from a corresponding one of said 
sides to be aligned with said straight line by a pre- 10 
determined distance, for indicating a reference po- 
sition of said semiconductor light emitting device, 
and is attached by locking said locking portion to 
said straight side of said attachment member. 

15 

A vehicular headlamp as claimed in any of the pre- 
ceding claims, further comprising a locking member 
operable to lock each of said sides of said plurality 
of semiconductor light emitting devices. 
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